
 

EE 492 Bi-Weekly Report 5 - sddec18-03 

Design of a More Reliable Power Grid for Puerto Rico 
11/6/2018 - 11/19/2018 
 

Faculty Advisor: Vikram Dalal 

Team Members 
Logan Lillis - ​Communications and Reports Lead 
Ricardo Rodriguez-Menas - ​Webmaster and Project Plan Lead  
Heiqal Zamri - ​Test Engineer Lead 
Pinjia Zhang - ​Design Lead 
 

 

Weekly Summary 
This biweekly period, we began to finalize our proposals for the main areas of proposal: generation, 

transmission, renewable energy, urban microgrid implementation, and rural microgrid implementation. 

Between presentations to Professor Dalal, we also presented to the other senior design groups in our 

second PIRM review. During week 2, Logan formatted and began authoring our final written proposal, 

which the group will continue to write. 

 
 

Past Week Accomplishments 
 

Logan: 

❖ Presentation on Natural Gas Pipelines 
➢ Approx. 50 mile proposed pipeline from Roosevelt Roads to two major San Juan 

generating facilities. 
➢ Labor costs are #1 influencer(47%) 

■ Between $2.0 - 3.6 million/mile 

➢ Total Costs (including Right of Way costs, labor, materials, and miscellaneous costs) 

■ $7.65 million/mile (twice as much as 2015 



 

Source:​https://www.ogj.com/articles/print/volume-114/issue-9/special-report-pipeline-economics/natur

al-gas-pipeline-profits-construction-both-up.html 

➢ Researched US pricing breakdown for pipelines. 

■ How to factor labor costs in for Puerto Rico? No professional workforce like on 

mainland. 

 

❖ Presentation on Right of Ways 
➢ Forest covers over 50% of island 

■ Was as low as 6% in 1940’s (agricultural boom) 
➢ PREPA proposed a $50 million vegetation management plan 

■ The existing average maintenance is only $17.1 million 
➢ Backbone transmission is 230KV 

■ Proposing monopoles vs lattice towers 

https://www.ogj.com/articles/print/volume-114/issue-9/special-report-pipeline-economics/natural-gas-pipeline-profits-construction-both-up.html
https://www.ogj.com/articles/print/volume-114/issue-9/special-report-pipeline-economics/natural-gas-pipeline-profits-construction-both-up.html


 
Thailand ROW width Determination 

 

 
US ROW width determination (with pole type) 

 
❖ Creation and Formatting of final written proposal 
❖ Gathering group information for IRP poster 

 
Ricardo: 

❖ Research Tesla Powerwall and Powerpack pricing and rates 

➢ Priority of Professor Dalal 

❖ Research on BYD pricing and rates 

➢ Recommended by Midamerican Energy. 

➢ Reached out for a quote, waiting on a response. 



❖ Research on DC microgrids 

➢ Research on feasibility, cost, and efficiency of small scale DC microgrids. 

 

Heiqal: 

❖ Research on Energy Storage  

➢ The cost and amount of energy storage needed for microgrids were achieved. Each 

energy storage should be able to supply up to 4-6 houses based on the usage of it. With 

this concept we understand that there will be many energy storage for each microgrid 

around the island. 

❖ Research on microgrids compared to population density 

➢ The population of the country is 3.3 million, therefore we will require to supply power to 

the whole island and the microgrids based on the size density. We have concluded to 

make the microgrids big enough to sustain up to a population between the range of 

3000 to 5000 residents. With this we can estimate the cost of the energy storages and 

solar panels needed for this design. 

❖ Research on microgrid distribution 

➢ There is a problem with the variation of population density when we talk about the 

distribution of the microgrids. There are mountainous areas where there are small 

communities compared to cities like San Juan which has 355000 residents. Therefore to 

distribute the microgrids and to estimate the cost, we will focus mainly on the north 

east part of the island as the testing area. We will base the cost off the population of 

San Juan and estimate how much it would be to implement the components needed for 

the microgrids. 

❖ Sources: 

➢ https://www.eia.gov/state/?sid=RQ 

➢ http://en.byd.com/usa/ 

➢ https://en.wikipedia.org/wiki/San_Juan,_Puerto_Rico 

 

Pinjia: 

❖ Research on the Wind class distribution of Puerto Rico in different seasons. The most abundant 
wind resource is lying across the latitude range of 18.0 to 18.06N through out the island. There 
is currently a 1800kw wind grid at Punta located at east coast. The total nominal power is about 
23400kw. So there is a possibility that we can set the wind farm among this location and 
integrate with the previous microgrid design to improve the resistivity to hurricane. According to 
previous hurricane data, it occasionally strikes south coast of the island and lead to severe 
damage.However, if we have those wind farm inside of island and connect it through the 
transmission line to microgrids we can still have normal operation wind farm as hurricane 
strikes. Asymmetrical electricity transmission may be preferred since it can combine pv wind 
perfectly. 

https://www.eia.gov/state/?sid=RQ
http://en.byd.com/usa/
https://en.wikipedia.org/wiki/San_Juan,_Puerto_Rico


 
Punta Lima Wind Farm 

 

 
Ridge Crest Estimates 

 
  

❖ Figure out the population density of San Juan for the solar grid design because it has largest 
population among the city in Puerto Rico. An estimation of solar farm in San Jose is necessary.  

➢ San Jose has 8,253 people per sq mi and has a total population of 395,000. As estimated 
by NREL lab, a total of 700MW solar grid is desired for the necessary power sustain. 
Large scale solar farm is independent from the asymmetrical microgrids-pv-wind system 
and should be used near population centers for better efficiency. 

❖ DER wind turbine for each of the microgrids itself is necessary. 
➢ Coastal wind farms are susceptible to hurricanes, so distributed wind resources would 

allow communities to continue generating power.  
➢ Combine distributed solar with wind to overcome limitations of no sun or no wind. 

Combined with energy storage, this will increase the stability of the system. 
❖ Sources: 

➢ https://en.wikipedia.org/wiki/San_Juan,_Puerto_Rico 
➢ https://www.aweablog.org/hurricane-update-small-scale-wind-aid-puerto-rico/ 

https://en.wikipedia.org/wiki/San_Juan,_Puerto_Rico
https://www.aweablog.org/hurricane-update-small-scale-wind-aid-puerto-rico/


➢ https://www.nist.gov/sites/default/files/documents/2018/02/20/03_update_on_prelim
inary_reconnaissance_of_hurricane_maria_puerto_rico.pdf 
 

 

 

 

Pending Issues 

❖ Logan: 

➢ Costs associated with natural gas pipelines 

❖ Ricardo: 

➢ Feasibility of DC Microgrid 

➢ Costs associated with battery storage 

■ Compare storage implementation around the world to Puerto Rico 

■ Clarify use of farms vs. distributed small storage and why 

● Breakdown of choices 

➢ Housing Act - Brainstorm how to get around 

■ Solar water heating currently required. 

❖ Heiqal: 

➢ Need to determine specific plan for locating microgrids. 

■ Amount, centers, assets to protect 

➢ Housing Act - Brainstorm how to get around 

■ Solar water heating currently required. 

➢ Test Plan 

❖ Pinjia: 

➢ Need to compare renewable energy with worldwide market 

➢ Need costs of types of renewable energy 

➢ Need breakdown of potentials for renewable energy in Puerto Rico 

➢ Test Plan 

 

  

https://www.nist.gov/sites/default/files/documents/2018/02/20/03_update_on_preliminary_reconnaissance_of_hurricane_maria_puerto_rico.pdf
https://www.nist.gov/sites/default/files/documents/2018/02/20/03_update_on_preliminary_reconnaissance_of_hurricane_maria_puerto_rico.pdf


 

Individual Contributions 
 

Team Member Contribution Weekly 
Hours 

Total 
Hours 

Logan Lillis ● Write Weekly Report 

● Presentation on Natural Gas Pipelines 
● Presentation on Right of Ways 
● Creation and Formatting of final written proposal 
● Writing introduction, generation, transmission, 

some renewable energy, and some economics 
and policy sections of final written proposal 

● Gathering group information for IRP poster 

15 49.5 

Ricardo 
Rodriguez-Menas 

● Research Tesla Powerwall and Powerpack pricing 

and rates 

● Research on BYD pricing and rates 

● Research on DC microgrids 

8 49.5 

Heiqal Zamri ● Research on Energy Storage  

○ Costs, quantities, etc. 

● Research on microgrids compared to population 

density 

● Research on microgrid distribution 

5 29 

Pinjia Zhang ● Research on Wind Energy in Puerto Rico 
○ Comparing renewable energy-capable 

areas to population density 
● Research on large-scale and distributed wind 

feasibility 

6 27.25 

 

 

 

 

 

 

 

 

 

 

 

 



 
Plan for Upcoming Week 
All: 

❖ Author relevant section(s) of white paper 

❖ Send Logan information for IRP poster 

Logan: 

❖ Find more cost estimates for LNG port and pipeline 

❖ Create IRP poster draft 

❖ Continue writing sections of proposal 

 

Ricardo: 

❖ Further research on DC microgrids 

❖ Analysis of Tesla vs BYD 

❖ Write relevant sections of proposal. 

 

Heiqal: 

❖ Write relevant sections of proposal 

 
Pinjia: 

❖ Write relevant sections of proposal 

❖ Update solar landfill statistics 

❖ Update forest coverage distribution 

 

 

 


